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venience. The device starts and stops an engine. The 
device includes a key cylinder (10, 20), which has a key 
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to stop or start the engine. The key slot is located in the 
center of the push button (31) in a preferred embodi- 
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Description 

[0001] The present invention relates to an engine 
switch device for starting and stopping an engine in a 
vehicle provided with a smart ignition function, and more 
particularly, to an engine switch device including a push 
button switch for starting the engine. 
[0002] Vehicles provided with smart ignition functions 
are known In the prior art. In a vehicle provided with a 
smart ignition function, when a user carrying a portable 
device having an exclusive identification code, enters 
the vehicle, the vehicle compares the identification code 
of the portable device with an identification code of the 
vehicle. When the two identification codes match, start- 
ing of the engine is enabled. Subsequently, the user 
starts the engine by operating a switch in the passenger 
compartment without using a mechanical key. A switch, 
such as a push button switch, has been proposed to be 
employed in a vehicle provided with the smart ignition 
function. When the smart ignition function enables the 
engine to be started, the user pushes the push button 
switch to start the engine. A key cylinder is arranged in 
front of the driver's seat so that the user may use the 
mechanical key to start the engine during an emergen- 
cy, such as when the battery of the portable device is 
drained. In such a case, the user inserts the mechanical 
key into the key cylinder through a key slot and turns the 
mechanical key to start the engine. 
[0003] Smart ignition devices that employ switches 
other than a push button switch have also been pro- 
posed. For example, Japanese Laid-Open Patent Pub- 
lication No. 2002-295089 describes a device employing 
a rotary ignition switch. When starting of the engine is 
enabled, the user turns the rotary ignition switch to start 
the engine. The rotary ignition switch Is arranged sur- 
rounding the key slot that receives the mechanical key. 
[0004] When the key cylinder and the push button 
switch are arranged at separate positions, space for the 
push button switch and space for the key cylinder at two 
locations must be prepared. Further, the user may forget 
where the key cylinder is located if he or she normally 
does not use the mechanical key and uses the smart 
ignition function to start the engine. However, such a us- 
er would have to start the engine with the mechanical 
key when, for example, the battery of the portable device 
is drained. Under such circumstances, the user may not 
be able to immediately locate the key cylinder, which is 
separated from the push button switch. Conversely, a 
user who normally uses the mechanical key may not be 
able to immediately locate the key cylinder. In such man- 
ner, the switch device is not convenient when the key 
cylinder and the push button switch are separated from 
each other. 

[0005] In the switch device of Japanese Laid-open 
Patent Publication No. 2002-295089, the rotary ignition 
switch is arranged surrounding the key slot. However, 
the turning of the rotary ignition switch is more of a task 
than pushing the push button switch with one action. 



This lowers the convenience of the switch device. 
[0006] It is an object of the present invention to pro- 
vide an engine switch device that includes a key cylinder 
and a push button switch with improved convenience. 

5 [0007] To achieve the above object, the present In- 
vention provides an engine switch device for use in a 
vehicle to start and stop an engine. The switch device 
includes a key cylinder having a key slot. A push button 
switch Is pushed to stop or start the engine. The push 

10 button switch includes a push button surrounding the 
key slot. 

[0008] Another embodiment of the present invention 
is an engine switch device for use in a vehicle to start 
and stop an engine. The switch device includes a key 
15 cylinder having a key slot. A push button switch Is 
pushed to stop or start the engine. The push button 
switch includes a push button. The key slot is arranged 
in the push button. 

[0009] A further embodiment of the present invention 

20 Is an engine switch device for use in a vehicle to start 
and stop an engine. The switch device includes a key 
cylinder having a key slot for receiving a mechanical key. 
The mechanical key includes a transponder having a 
communication function. A push button switch is pushed 

25 to stop or start the engine. The push button switch in- 
cludes a push button having a hole. The push button 
includes a communicating means for communicating 
with the transponder. The key slot is arranged in the hole 
of the push button. 

30 [0010] Other embodiments and advantages of the 
present invention will become apparent from the follow- 
ing description, taken in conjunction with the accompa- 
nying drawings, illustrating by way of example the prin- 
ciples of the invention. 

35 [0011] The Invention, and preferred objects and ad- 
vantages thereof, may best be understood by reference 
to the following description of the certain exemplifying 
embodiments together with the accompanying drawings 
in which: 

40 

Fig. 1 is a schematic diagram showing an engine 
switch device according to a first embodiment of the 
present Invention; 

Fig. 2 is a schematic block diagram showing the 
45 switch device of the first embodiment arranged in a 

vehicle, a portable device, and a mechanical key; 

Fig. 3 is a schematic diagram showing the switch 

device according to the first embodiment; 

Fig. 4 Is a schematic diagram showing a switch de- 
50 vice according to a second embodiment of the 

present invention; 

Fig. 5A is a development diagram showing a guide 
groove in the switch device of Fig. 4; 
Fig. 5B is a plan diagram showing a push button in 
55 the switch device of Fig. 4; and 

Fig. 6 is a plan view showing a push button accord- 
ing to a further embodiment of the present inven- 
tion. 
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[0012] In the drawings, like numerals are used for like 
elements throughout. 

[0013] An engine switch device 1 according to a first 
embodiment of the present invention will now be dis- 
cussed with reference to Figs. 1 to 3. The engine switch 
device 1 of the first embodiment is used in a vehicle pro- 
vided with a smart ignition function. In addition, the ve- 
hicle of the first embodiment is provided with an immo- 
bilizer function for preventing the vehicle from being sto- 
len. 

[0014] Fig. 1 Is a schematic diagram showing the en- 
gine switch device 1. As shown in Fig. 1, the engine 
switch device 1 (hereafter simply referred to as switch 
device 1 ) is arranged In front of the driver's seat in the 
vehicle. The engine switch device 1 includes a key cyl- 
inder 10 and a push button switch 30. As shown In Figs. 
1 and 3, the push button switch 30 has an annular push 
button 31. The key cylinder 10 has a key slot 11, which 
is arranged in the center of the push button 31. In other 
words, the push button 31 surrounds the key slot 11, 
When the smart Ignition function enables the engine to 
be started, the user of the vehicle pushes the push but- 
ton 31 to start the engine. 

[0015] Fig. 2 is a schematic block diagram of the ve- 
hicle, a mechanical key 40, and a portable device 50. 
The user carries the mechanical key 40 and the portable 
device 50. Devices, such as a transceiver 60, an immo- 
bilizer electronic control unit (ECU) 35, a power supply 
ECU 2, an engine controller 4, and a steering lock device 
3, are installed in the vehicle. 

[0016] Referring to Fig. 3, the key cylinder 10 has a 
structure similar to that of a normal key cylinder. The key 
cylinder 10 includes a rotor case 1 3 and a rotor 14, which 
is arranged in the rotor case 13. The rotor 14 includes 
the key slot 11, which receives the mechanical key 40, 
Further, the rotor 14 includes a plurality of tumblers 15. 
When the mechanical key 40 is inserted in the key slot 
11, the tumblers 15 are all engaged with a key groove 
of the mechanical key 40. In this state, the ends of every 
tumbler 15 is retracted Inward from the outer surface of 
the rotor 14. This enables the rotor 14 to be rotated. A 
projection 19 extends from the distal end of the rotor 14 
towards the end wall of the rotor case 13. The rotation 
of the rotor 14 moves the projection 19 along an arcuate 
path. 

[0017] A circuit board 18 is arranged on the end wall 
of the rotor case 13. An electric signal is provided to the 
power supply ECU 2 from the circuit board 18. The cir- 
cuit board 18 includes five contacts 18a, which are ar- 
ranged In correspondence with the moving path of the 
projection 19 to contact the projection 19. The contacts 
18a are separated from each other by predetermined 
Intervals. The five contacts 1 8a correspond to operation 
states represented by "LOCK", "OFF", "ACC", "IG-ON", 
and "START". Thus, when the mechanical key 40 Is In- 
serted in the key slot 11 and turned, the projection 19 
contacts the five contacts 18a one by one. In other 
words, the contact 18a that comes into contact with the 



projection 19 is switched. This switches operation 
states, such as from "LOCK" to "OFF". In the "LOCK" 
state, the steering wheel is locked. In the "OFF" state, 
the steering wheel Is unlocked but power is not supplied 
5 to the vehicle. In the "ACC" state, power is supplied to 
accessories. In the "IG-ON" state, power Is supplied to 
every device installed in the vehicle in addition to the 
accessories, in the "START" state, the engine is started. 
[001 8] The push button switch 30 includes a push but- 

10 ton 31 and a switch 33. A hole 31a extends through the 
center of the push button 31. The key slot 11 of the key 
cylinder 10 is arranged in the hole 31a. The push button 
31 moves separately from the key cylinder 10 between 
a push position and a release position. The push button 

15 31 includes a push surface 31b, which Is flush with the 
surface of the key slot 11. The characters of START/ 
STOP is marked on the push surface 31b so that the 
user can easily recognize the switch device 1. In addi- 
tion, characters 36 indicating different operation states, 

20 such as "LOCK", "OFF". "ACC", "IG-ON", and "START" 
are marked on the push surface 31b (refer to Fig. 1). 
Accordingly, the user can easily recognize the operating 
states selectable by the mechanical key 40. 
[0019] An extension 32 extends from the surface of 

25 the push button 31 on the opposite side of the push sur- 
face 31 b. A guide (not shown ), which extends In the axial 
direction of the rotor 14, guides the extension 32. The 
guide restricts lateral movement of the extension 32 and 
prevents the push button 31 from rotating about the rotor 

30 14. A spring 1 6 Is arranged between the push button 31 
and the rotor case 13. The spring 1 6 urges the push but- 
ton 31 in a direction opposite to the direction in which 
the user pushes the push button 31. The switch 33 is 
located at a position corresponding to the extension 32. 

35 The switch 33 Is a self-reset type push button switch. 
When the vehicle user pushes the push button 31, the 
push button 31 moves so that the extension 32 pushes 
the switch 33. This activates the switch 33 and provides 
the power supply ECU 2 with an ON signal. When the 

40 user stops pushing the push button 31 , the force of the 
spring 16 returns the push button 31 to the release po- 
sition. 

[0020] The push button 31 includes an annular prima- 
ry coil 34 (communicating means). The primary coll 34 

45 is electrically connected to the immobilizer ECU 35 (Fig. 
2) by a wire, such as a lead line or the like. The immo- 
bilizer ECU 35 includes a memory 35a, which stores an 
exclusive Identification code. The vehicle battery (not 
shown) functions as the power supply for the Immobiliz- 

50 er ECU 35. The immobilizer ECU 35 controls the oscil- 
lation of the primary coil 34 to intermittently transmit a 
request signal from the primary coil 34. 
[0021] The mechanical key 40, which is inserted in the 
key slot 11, includes a grip 41. A transponder 42 is in- 

55 corporated In the grip 41 . The transponder 42 includes 
a secondary coll 43 and a transponder control circuit 44 
(Fig. 2). The transponder control circuit 44 includes a 
memory 44a, which stores an exclusive identification 
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code. When the mechanical key 40 is inserted in the key 
slot 11 of the key cylinder 10, the grip 41 is located near 
the push button 31 of the push button switch 30. Further, 
the secondary coil 43 of the grip 41 is located near the 
primary coil 34 of the push button 31. In this state, the 5 
primary coil 34 magnetically influences the secondary 
coll 43 and affects the magnetic flux extending through 
the secondary coil 43. Accordingly, Induced electromo- 
tive force is generated in the secondary coil 43. The in- 
duced electromotive force of the secondary coil 43 10 
drives the transponder control circuit 44. 
[0022] When receiving a request signal from the pri- 
mary coil 34 of the Immobilizer ECU 35 via the second- 
ary coil 43, the transponder control circuit 44 changes 
its impedance. In accordance with the change in the Im- 15 
pedance, the oscillation state of the primary coil 34 
changes. Based on the change in the oscillation state 
of the primary coil 34, the immobilizer ECU 35 reads an 
identification code of the mechanical key 40. The immo- 
bilizer ECU 35 compares the identification code of the 20 
transponder 42 with the Identification code stored In the 
memory 35a. When the two identification codes match, 
the immobilizer ECU 35 provides the power supply ECU 
2 with an immobilizer verification signal and provides the 
steering lock device 3 with an unlock signal. 25 
[0023] When the two identification codes do not 
match, the Immobilizer ECU 35 does not provide the 
power supply ECU 2 with the verification signal to disa- 
ble the starting of the engine. 

[0024] Referring to Fig. 2, the portable device 50 car- 30 
ried by the user includes a microcomputer 51 , a receiver 
circuit 52, and a transmitter circuit 53. The receiver cir- 
cuit 52 includes an antenna 52a. The transmitter circuit 
53 includes an antenna 53a. The microcomputer 51 in- 
cludes a memory 51a, which stores an identification 35 
code. The receiver circuit 52 receives a request signal 
from the vehicle via the antenna 52a and provides the 
request signal to the microcomputer 51. In response to 
the request signal, the microcomputer 51 reads the 
identification code from the memory 51a and provides 40 
the transmitter circuit 53 with an identification code sig- 
nal. When receiving the identification code signal from 
the microcomputer 51, the transmitter circuit 53 trans- 
mits an identification code signal via the antenna 53a. 
[0025] The transceiver 60 installed in the vehicle in- 45 
dudes a smart ECU 61, a transmitter circuit 62, and a 
receiver circuit 63. The smart ECU 61 Includes a mem- 
ory 61a, which stores an identification code exclusive to 
the vehicle. The transmitter circuit 62 Includes an anten- 
na 62a. The receiver circuit 63 includes an antenna 63a. so 
The smart ECU 61 Intermittently provides the transmit- 
ter circuit 62 with a requestsignal. The transmitter circuit 
62 transmits the request signal within a range near the 
vehicle via the antenna 62a. The receiver circuit 63 re- 
ceives the identification code signal transmitted from the 55 
portable device 50 via the antenna 63a and provides the 
smart ECU 61 with the identification code signal. The 
smart ECU 61 compares the identification code Included 
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in the identification code signal from the portable device 
50 with the identification code stored In the memory 61a. 
When the two identification codes match, the smart ECU 
61 provides the power supply ECU 2 with a smart igni- 
tion verification signal and provides the steering lock de- 
vice 3 with an unlock signal. In response to the unlock 
signal, the steering lock device 3 unlocks the steering 
wheel - 

[0026] The power supply ECU 2 installed in the vehi- 
cle is connected to the smart ECU 61, the immobilizer 
ECU 35, the engine controller 4, and the switch 33 of 
the push button switch 30. The vehicle battery functions 
as the power source of the power supply ECU 2. When 
the smart ECU 61 provides the power supply ECU 2 with 
the smart ignition verification signal, the power supply 
ECU 2 provides the engine controller 4 with a start signal 
in response to an ON signal from the switch 33. Further, 
when the immobilizer ECU 35 provides the power sup- 
ply ECU 2 with the immobilizer verification signal and 
the contact 18a of the circuit board 18 is switched to 
"STARr*, the power supply ECU 2 provides the engine 
controller 4 with the start signal. Then, the engine con- 
troller 4 starts the engine In accordance with the start 
signal. 

[0027] In a state in which the vehicle is not moving but 
the engine is running, if the push button 31 is pushed to 
provide the power supply ECU 2 with the ON signal from 
the switch 33, the power supply ECU 2 provides the en- 
gine controller 4 with a stop signal. Further, the turning 
of the mechanical key 40 from the "IG-ON" position to 
the "ACC" position provides the engine controller 4 with 
the stop signal. The engine controller 4 stops the engine 
In accordance with the stop signal. The switch device 1 , 
the portable device 50, the transceiver 60 and the power 
supply ECU 2 configure a smart ignition device. 
[0028] The operation of the switch device 1 of the first 
embodiment will now be described. 

[Stopping and starting of engine with push button switch 
30] 

[0029] The user, who is carrying the portable device 
50, enters the vehicle. As a result, the Identification code 
of the smart ECU 61 in the transceiver 60 and the iden- 
tification code of the microcomputer 51 in the portable 
device 51 are compared with each other. When the two 
identification codes match, the smart ECU 61 provides 
the steering lock device 3 with the unlock signal and pro- 
vides the power supply ECU 2 with a smart ignition ver- 
ification signal. In accordance with the unlock signal, the 
steering lock device 3 unlocks the steering wheel. The 
user pushes the push button 31 of the push button 
switch 30. 

[0030] When the push button 31 is pushed, the exten- 
sion 32 activates the switch 33. As a result, the switch 
33 provides the power supply ECU 2 with an ON signal. 
The power supply ECU 2 provides the engine controller 
4 with a start signal In response to the ON signal. The 
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engine controller 4 starts the engine in accordance with 
the start signal. 

[0031] In a state in which the vehicle is not moving but 
the engine is running, when the user pushes the push 
button 31 and the switch 33 provides the power supply 
ECU 2 with an ON signal, the power supply ECU 2 pro- 
vides the engine controller 4 with a stop signal. The en- 
gine controller 4 stops the engine in response to the stop 
signal. 

[Stopping and starting of engine with key cylinder 10] 

[0032] The user inserts the mechanical l<ey 40 in the 
key slot 11 of the key cylinder 1 0. As a result, due to the 
immobilizer function, the identification code of the trans- 
ponder 42 and the identification code of the Immobilizer 
ECU 35 are compared with each other. When the two 
Identification codes match, the immobilizer ECU 35 pro- 
vides the steering lock device 3 with the unlock signal 
and provides the power supply ECU 2 with the immobi- 
lizer verification signal. In accordance with the unlock 
signal, the steering lock device 3 unlocks the steering 
wheel. 

[0033] The mechanical key 40 is located at the LOCK 
position when the user first inserts the mechanical key 
40 in the key slot 11. As the user turns the mechanical 
key 40 from the "LOCK" position to the "OFF" position, 
the projection 19 moves to the OFF contact 18a of the 
circuit board 18. As a result, the circuit board 1 8 provides 
the power supply ECU 2 with an OFF signal. In the 
"OFF" state, the power supply ECU 2 keeps the engine 
stopped. 

[0034] Then, the user further turns the mechanical 
key 40 from the "OFF" position to the "ACC" position. 
This moves the projection 1 9 to the ACC contact 1 8a of 
the circuit board 18. As a result, the circuit board 1 8 pro- 
vides the power supply ECU 2 with an ACC signal. 
When the power supply ECU 2 detects the ACC signal, 
the power supply ECU 2 determines the type of signal 
the immobilizer ECU 35 is providing. When the Immobi- 
lizer ECU 35 is providing the power supply ECU 2 with 
the immobilizer verification signal, the power supply 
ECU 2 activates an ACC relay (not shown). The ACC 
relay is arranged along a power supply line that electri- 
cally connects the battery and the accessories. Accord- 
ingly, the activation of the ACC relay supplies the acces- 
sories with power from the battery. 
[0035] The user then further turns the mechanical key 
40 to the "IG-ON" position. This moves the projection 1 9 
to the IG-ON contact 18a of the circuit board 18. As a 
result, the circuit board 18 provides the power supply 
ECU 2 with an IG-ON signal. In response to the IG-ON 
signal, the power supply ECU 2 activates a plug relay 
(not shown). This enables the engine to be started. 
[0036] Subsequently, the user further turns the me- 
chanical key 40 to the "START" position. In this state, 
the power supply ECU 2 provides the engine controller 
4 with a start signal. The engine controller 4 starts the 



engine in response to the start signal. To stop the en- 
gine, the user turns the mechanical key 40 from the 
"IG-ON" position to the "ACC" position. As a result, the 
power supply ECU 2 provides the engine controller 4 
5 with a stop signal. The engine controller 4 stops the en- 
gine in accordance with the stop signal. 
[0037] The switch device 1 of the first embodiment 
has the advantages described below. 

10 (1)The push button 31 of the push button switch 30 
surrounds the key slot 11 of the key cylinder 10. Ac- 
cordingly, the key cylinder 10 and the push button 
switch 30 are located at the same location. 

Further, a user who normally uses the push but- 
15 ton switch 30 to start the engine would be able to 
easily locate the key slot 11 . Conversely, a user who 
normally uses the key cylinder 1 0 to start the engine 
would be able to easily locate the push button 31. 
This improves the convenience of the switch device 
20 1. 

(2) When the mechanical key 40 Is inserted in the 
key slot 11, the primary coil 34 of the push button 
31 Is located near the secondary coil 43 of the grip 

25 41. Accordingly, communication between the pri- 
mary coil 34 and the secondary coil 43 is performed 
in a satisfactory state. Further, the primary coil 34 
is incorporated in the push button 31. Thus, the 
push button switch 30 is compact in comparison to 
30 when the primary coil 34 is arranged outside the 
push button 31. 

(3) The switch device 1 includes the push button 
switch 30. Thus, the user needs only to push the 

35 push button 31 to start the engine. Accordingly, the 
switch device 1 is extremely convenient. 

(4) The push button 31 may be moved without mov- 
ing the key cylinder 10. However, when the user ac- 

40 cidentally touches both the push button 31 and the 
key cylinder 10 at the same time with the palm of 
his or her hand, the key cylinder 10 functions to re- 
strict the movement of the push button 31 . This pre- 
vents the user from accidentally starting the engine. 

45 

(5) The push surface 31b of the push button 31 is 
flush with the surface of the key slot 11 (i.e., the end 
face of the rotor 14). Thus, the push button 31 does 
not interfere with the mechanical key 40 (especially, 

50 the grip 41) when inserted in the key slot 11. This 
prevents the push button 31 from interfering with the 
operation of the mechanical key 40. 

[0038] A switch device 1 according to a second em- 
55 bodiment of the present invention will now be described 
with reference to Figs. 4, 5A, and 5B. 
[0039] Fig. 4 is a schematic view showing the switch 
device 1 of the second embodiment. In the same man- 
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ner as in the first embodiment, the rotor 22 Is rotatable 
when the mechanical key 40 is inserted in the key slot 
11. Further, the key cylinder 20 Is configured to enable 
the rotor 22 to be pushed after the rotor 22 is rotated. 
The pushing of the rotor 22 starts the engine. 5 
[0040] The key cylinder 20 Includes a rotor 22 and a 
rotor case 21, which accommodates the rotor 22. A 
flange 27 extends from the rotor 22 near the key slot 11 . 
A tab 23 extends from the outer surface of the rotor 22. 
A guide groove 24, which receives the tab 23, extends io 
along the Inner surface of the rotor case 21 . Fig. 5A is 
a deployment diagram showing the guide groove 24. 
The guide groove 24 includes a arcuate first guide 
groove 24a, which extends in the circumferential direc- 
tion of the rotor case 21, and a linear second guide ^5 
groove 24b, which extends in the axial direction of the 
rotor 22 from one end of the first guide groove 24a. The 
axial length of the second guide groove 24b is slightly 
greater than the distance between the extension 32 and 
the switch 33. Accordingly, when the rotor 22 is pushed, 20 
the extension 32 of the push button 31 pushes the switch 
33 before the tab 23 reaches the end of the second 
guide groove 24b. In the same manner as in the first 
embodiment, the push button 31 incorporates the pri- 
mary coil 34. 25 
[0041] A circuit board 25 is arranged in the rotor case 

21 at a position that Is slightly closer to the end face from 
the middle portion. The circuit board 25 Includes four 
contacts 25a, which come into contact with the projec- 
tion 19 and which are arranged in correspondence with 30 
the moving path of the projection 1 9. The four contacts 
25a correspond to operation states represented by 
"LOCK", "OFF", "AGO", and "IG-ON". A spring 26 Is ar- 
ranged between the circuit board 25 and the end face 

of the rotor case 21 . The spring 26 urges the circuit 35 
board 25 toward the rotor 22. 

[0042] When the rotor 22 is rotated and moved, the 
guide groove 24 guides the tab 23, which rotates with 
the rotor 22 to the "LOCK", "OFF", "ACC", and "IG-ON 
(PUSH ST)" positions. The rotor 22 is movable from the 40 
"LOCK" position to the "IG-ON" position with the first 
guide groove 24a guiding the tab 23 when the mechan- 
ical key 40 is inserted in the key slot 11 . When the rotor 

22 is pushed at the "IG-ON" position, the second guide 
groove 24b guides the tab 23 to an "ST" position. This 45 
moves the push button 31 with the rotor 22. As a result, 

the extension 32 of the push button 31 activates the 
switch 33. Then, the switch 33 provides the power sup- 
ply ECU 2 with an ON signal, 

[0043] The push button 31 of the push button switch so 
30 includes a stepped portion 37, which functions as a 
stopper, extending inward from the wall of the hole 31a. 
The spring 16 urges the push button 31 so that the 
stepped portion 37 contacts the flange 27. Thus, when 
the mechanical key 40 is used, the rotor 22 Is rotated 55 
with the flange 27 in contact with the stepped portion 37. 
When the rotor 22 is pushed, the push button 31 moves 
together with the rotor 22. 



10 

[0044] When the user pushes only the push button 31 , 
the push button 31 moves independently from the rotor 
22. The characters 36 marked on the push button 31 in 
correspondence with the selectable operation states dif- 
fer fi-om the characters 36 of the first embodiment. As 
shown in Fig. 5B, In the second embodiment, the char- 
acters 36 of "LOCK", "OFF", "ACC", and "IG-ON 
(PUSH-ST)" are marked on the push surface 31 b. In the 
same manner as in the first embodiment, a guide (not 
shown) extending in the axial direction of the rotor 22 
guides the extension 32 so that the push button 31 does 
not rotate about the rotor 22. 

[0045] The operation of the switch device 1 in the sec- 
ond embodiment will now be discussed. 
[0046] The starting of the engine with the push button 
switch 30 is performed in the same manner as in the first 
embodiment and will thus not be described. The starting 
of the engine with the key cylinder 20 will now be de- 
scribed. When the user inserts the mechanical key 40 
into the key slot 11 of the key cylinder 20, the identifica- 
tion code of the transponder 42 and the identification 
code of the immobilizer ECU 35 are compared with each 
other. When the two Identification codes match, the im- 
mobilizer ECU 35 provides the steering lock device 3 
with an unlock signal and provides the power supply 
ECU 2 with the immobilizer verification signal. The 
steering lock device 3 unlocks the steering wheel in ac- 
cordance with the unlock signal. When the user first in- 
serts the mechanical key 40 in the key slot 11, the tab 
23 is located at the "LOCK" position as shown by the 
broken lines in Fig. 5A. The user then turns the mechan- 
ical key 40 to the "LOCK" position. This guides the tab 
23 with the first guide 24a to the "OFF" position as 
shown by the broken lines In Fig. 5A. Simultaneously, 
the projection 1 9 of the rotor 22 moves to the OFF con- 
tact 25a of the circuit board 25. 
[0047] As the user further rotates the mechanical key 
40 from the "OFF" position, the first guide groove 24a 
guides the tab 23 to the "ACC" position as shown by the 
broken lines of Fig. 5A. Simultaneously, the projection 
19 of the rotor 22 moves to the ACC contact 25a of the 
circuit board 25. 

[0048] Then, as the user further rotates the mechan- 
ical key 40 from the "ACC" position, the first guide 
groove 24a guides the tab 23 to the "IG-ON" position as 
shown by the broken lines of Fig. 5A, Simultaneously, 
the projection 19 of the rotor 22 moves to the IG-ON 
contact 25a of the circuit board 25. 
[0049] Subsequently, the user pushes the mechanical 
key 40 with the rotor 22. In this state, the second guide 
groove 24b guides the tab 23 to the "ST" position as 
shown by the broken lines of Fig. 5A. This moves the 
push button 31 of the push button switch 30 with the 
rotor 22 and pushes the switch 33 with the extension 32. 
In this state, the switch 33 provides the power supply 
ECU 2 with the ON signal. In response to the ON signal, 
the power supply ECU 2 provides the engine controller 
4 with a start signal. The engine controller 4 then starts 
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the engine in accordance with the start signal. 
[0050] When the user releases his or her hand from 
the mechanical key 40 located at the "ST" position, the 
urging force of the spring 26 returns the rotor 22 to the 
"IG-ON" position. To stop the engine, the user turns the s 
nnechanical key 40 from the "IG-ON" position to the 
"ACC" position. As a result, the power supply ECU 2 
provides the engine controller 4 with a stop signal. The 
engine controller 4 then stops the engine in accordance 
with the stop signal. io 
[0051] In addition to the advantages of the switch de- 
vice 1 of the first embodiment, the switch device 1 of the 
second embodiment has the advantage described be- 
low. 

[0052] The rotor 22 is movable In Its axial direction. 15 
The pushing of the rotor 22 pushes the switch 33 of the 
push button switch 30 and starts the engine. In this 
structure, a START contact for starting the engine does 
not have to be formed on the circuit board 25 of the key 
cylinder 20. This saves costs. 20 
[0053] It should be apparent to those skilled in the art 
that the present invention may be embodied in many 
other specific forms. Particularly, It should be under- 
stood that the present invention may be embodied in the 
following forms. 25 
[0054] In the first and second embodiments, the key 
slots 11 of the key cylinders 10 and 20 are arranged in 
the center of the push button 31 of the push button 
switch 30. However, the key slot 11 may be located at a 
position separated from the center of the push button so 
31, as shown in Fig. 6. In such a structure, the area of 
the push surface 31 b Increases. Thus, the push button 
31 is pushed with further ease by the user. In such a 
case, it is preferred that the switch device 1 be provided 
with a guide rod for guiding the movement of the push 35 
button 31. 

[0055] The switch device 1 may be configured so that 
the entire key cylinder moves with the push button 31 of 
the push button switch 30 when the push button 31 is 
pushed. This may be achieved by using, for example, 40 
an additional coil spring and an additional switch. In 
such a case, the additional coll spring urges the rotor 
case 13. The additional switch Is arranged to come Into 
contact with the rotor case 13 when the rotor case 13 
moves. In this structure, the user pushes the key cylin- 45 
der with the mechanical key 40 inserted in the key slot 
11. This moves the key cylinder so that the rotor case 
13 pushes the additional switch. 
[0056] In the second embodiment, the second guide 
groove 24b is located in correspondence with the so 
"IG-ON" position. However, a groove similar to the sec- 
ond guide groove 24b may be formed at a position cor- 
responding to, for example, the "LOCK" position or the 
"OFF" position. 

[0057] In the first and second embodiments, the push 55 
surface 31b of the push button 31 is flush with the end 
face of the rotor 14 or 22. However, the push surface 
31b may project from the end face of the rotor 14 or 22. 
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This enables the user to push the push button 31 with 
further ease. It is preferred that the switch 33 be ar- 
ranged so that when the push button 31 Is pushed, the 
switch 33 is activated before the push surface 31b be- 
comes flush with the end face of the rotor 14 or 22. 
[0058] The edge of the wall defining the hole 31a of 
the push button 31 may be tapered. This prevents the 
grip 41 from interfering with the push button 31 when 
the user Inserts the mechanical key 40 into the key slot 
11. 

[0059] The switch 33 of the push button switch 30 
does not have to be a self-reset type push button switch. 
For example, a switch including a pair of electrodes may 
be employed. The two electrodes are respectively ar- 
ranged in the opposing surfaces of the push button 31 
and the rotor case 13. When the push button 31 is 
pushed, the two electrodes come into contact with each 
other. The contact between the two electrodes starts the 
engine. The push button switch 30 may include other 
known switches. 

[0060] In the first and second embodiments, the smart 
ignition function enables the starting of the engine, and 
the push button 31 is pushed to start the engine. How- 
ever, the engine may be started by pushing the push 
button 31 when the identification code of the mechanical 
key 40 matches the Identification code of the memory 
35a in the immobilizer ECU 35. 

[0061] The switch device 1 of the first embodiment in- 
cludes the key cylinder 10, which starts the engine by 
rotating the rotor 14. The switch device 1 of the second 
embodiment includes the key cylinder 20, which starts 
the engine by pushing the rotor 22. However, any type 
of key cylinder may be employed in the switch device 1 
as long as the push button Is located near the key cyl- 
inder. 

[0062] The communicating means of the push button 
31 is not limited to the primary coil 34 used in relation 
with the immobilizer function. The communicating 
means may have any structure as long as the commu- 
nicating means is used for identification code compari- 
son. 

[0063] In the first and second embodiments, the push 
button 31 Is annular. Instead, the push button 31 may 
have a polygonal shape, such as a square shape. Nev- 
ertheless, it is preferred that the antenna used in relation 
with the immobilizer function be annular. 
[0064] In the first and second embodiments, the key 
cylinders 10 and 20 Include the tumblers 15 to enable 
the rotation of the rotors 14 and 22 when the key groove 
of the mechanical key 40 properly engages the tumblers 
15. However, the key cylinders 10 and 20 do not neces- 
sarily have to have the tumblers 15 since the Identifica- 
tion codes are compared through the immobilizer func- 
tion when the mechanical key 40 is inserted in the key 
slot 11 . In such a case, a pin may be used to keep the 
mechanical key 40 held in the key slot 11 when the en- 
gine Is running. 

[0065] In the first and second embodiments, a wire, 
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such as a lead line, or the like, connects the primary coil 
34 and the immobilizer ECU 35. The spring 1 6 that urges 
the push button 31 may be used as part of the wire. In 
such a case, it is preferred that a spring made of material 
having low electric resistance be used. 
[0066] In the second embodiment, the switch 33 is 
used by the key cylinder 20 and the push button switch 
30. However, a further switch may be provided exclu- 
sively for the key cylinder 20. In such a case, the pushing 
of the rotor 22 pushes the further switch. 
[0067] In the second embodiment the switch device 
1 is configured sothatthe push button 31 moves togeth- 
er with the rotor 22 when the rotor 22 Is pushed. How- 
ever, the switch device 1 may be configured so that the 
push button 31 does not move when the rotor 22 is 
pushed. In this structure, an additional switch that is 
pushed when the rotor 22 is pushed is necessary. 
[0068] The present examples and embodiments are 
to be considered as illustrative and not restrictive. 



Claims 

1. An engine switch device (1) for use In a vehicle to 
start and stop an engine, the switch device compris- 
ing: 

a key cylinder (10, 20) having a key slot (11); 
and 

a push button switch (30) pushed to stop or start 
the engine, the switch device characterized in 
that the push button switch includes a push but- 
ton (31) surrounding the key slot. 

2. The switch device according to claim 1 , character- 
ized in that the key slot receives a mechanical key 
(40) having a transponder (42), and the push button 
includes a communicating means (34) that commu- 
nicates with the transponder of the mechanical key. 

3. The switch device according to claim 1 or 2, char- 
acterized in that the push button has a central por- 
tion through which a hole (31a) extends to receive 
the key cylinder. 

4. The switch device according to claim 1 or 2, char- 
acterized in that the push button has a central por- 
tion separated from a hole that receives the key cyl- 
inder. 

5. The switch device according to any one of claims 1 
to 4, characterized in that the key cylinder includes 
a rotor (14, 22) having an end face through which 
the key slot extends, with the push button being 
flush with the end face of the rotor. 

6. The switch device according to any one of claims 1 
to 4, characterized in that the key cylinder includes 



a rotatable rotor that becomes pushable after being 
rotated, the push button being configured to move 
simultaneously with the rotor when the rotor is 
pushed. 

5 

7. The switch device according to claim 6, character- 
ized in that the rotor includes a flange (27), and the 
push button includes a stopper (37) engaged with 
the flange to move the push button together with the 

10 rotor when the rotor is pushed. 

8. The switch device according to claim 6 or 7, char- 
acterized in that the key cylinder Includes a rotor 
case (21) for accommodating the rotor, and the 

15 switch device further comprises a spring (16) ar- 
ranged between the push button and the rotor case 
to urge the push button. 

9. The switch device according to claim 6 or 7, char- 
20 acterlzed in that the key cylinder includes a rotor 

case for accommodating the rotor, a circuit board 
(25) arranged in the rotor case, and a spring ar- 
ranged between the circuit board and an end wall 
of the rotor case to urge the circuit board toward the 
25 rotor. 

10. The switch device according to claim 6 or 7, char- 
acterized in that the rotor includes a tab (23) ex- 
tending from its outer surface, the key cylinder in- 

30 dudes a rotor case for accommodating the rotor, 
and the rotor case includes a guide groove (24) 
formed at an inner surface of the rotor case for guid- 
ing the tab of the rotor. 

35 11. The switch device according to claim 10, charac- 
terized in that the guide groove includes a first 
guide groove (24a) extending in a circumferential 
direction of the rotor and a second guide groove 
(24b) extending in a longitudinal direction of the ro- 
40 tor. 

12. An engine switch device (1) for use in a vehicle to 
start and stop an engine, the switch device compris- 
ing: 

45 

a key cylinder (10, 20) having a key slot (11); 
and 

a push button switch (30) pushed to stop or start 
the engine, the push button switch Including a 
50 push button (31 ), the switch device character- 

ized in that the key slot is arranged in the push 
button. 

13. An engine switch device (1) for use in a vehicle to 
55 start and stop an engine, the switch device compris- 
ing: 

a key cylinder (10. 20) having a key slot (11 ) for 
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receiving a mechanical key (40), the mechani- 
cal l<ey including a transponder (42) having a 
communication function; and 
a push button switch pushed to stop or start the 
engine, the switch device characterized in 5 
that the push button switch includes a push but- 
ton (31) having a hole (31a), the push button 
includes a communicating means (34) for com- 
municating with the transponder, and the key 
slot is arranged in the hole of the push button. io 

14. The switch device according to claim 13, charac- 
terized in that the key cylinder includes a pushable 
rotor (14, 22) having a flange (27), and the push but- 
ton includes a stopper (37) engaged with the flange 15 
to move the push button together with the rotor 
when the rotor is pushed. 

15. The switch device according to claim 13 or 14, char- 
acterized in that the push button has a central por- 20 
tion through which the hole extends. 

16. The switch device according to claim 1 3 or 14, char- 
acterized In that the push button has a central por- 
tion separated from the hole. 25 

17. The switch device according to any one of claims 
13 to 16, characterized in that the communicating 
means Includes an antenna coil. 
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